Co-Ni thin films electrodeposited using a rectangular pulse current over a megahertz frequency range were investigated. Energy dispersive X-ray spectroscopy identified a resonant frequency at which the Ni content in the Co-Ni thin film had a maximal value. A periodic change in the Ni content in the CoNi thin film emerged at a constant resonant frequency interval of 0.1 MHz between the neighboring resonant frequencies. X-ray diffraction analysis showed that a Co-Ni thin film containing more than 33 wt% Ni had a face-centered cubic (FCC) crystal structure, and that containing less than 28 wt% had a hexagonal close-packed (HCP) crystal structure. This indicated that the phase transition between the FCC and HCP structures occurred at the critical Ni content. The periodic change in the Ni content in the Co-Ni thin film was explained by an energy level transition of electrons that caused a resonant generation of Co and Ni.
